HFE gene polymorphism defined by sequence based typing of the Brazilian population and a standardized nomenclature for HFE allele sequences 
Introduction
The HFE gene (abbreviation of High Fe) is located at the 6p21.3 telomeric chromosomal region of the extended Major Histocompatibility Complex (MHC), and it is considered to be a non-classical HLA class I-like gene (1, 2) .
HFE is composed of seven exons, translating in to 348 amino acids of the α-chain of the HFE molecule, which comprises three extracellular domains, a transmembrane region and a cytoplasmic tail. Exon 1 encodes the signal peptide, exons 2, 3 and 4 encode the α 1 , α 2 and α 3 domains respectively, exon 5 encodes the transmembrane domain and exon 6 the cytoplasmic tail (3) . The Accepted Article HFE molecule contains four highly conserved Cysteine residues, which form two intramolecular disulfide bridges (C225 and C282) in the α 3 domain (4).
The α 2 and α 3 domains are essential for the tertiary structure of the protein and for the interaction of the α 3 domain with β2-microglobulin, enabling HFE expression on the cell surface (5) . The protein encoded by the HFE gene is strongly related to the regulation of intestinal iron absorption (6, 7) .
The HFE gene exhibits many previously described single nucleotide polymorphisms (SNPs), as illustrated in Table 1 . However, only three of these have been frequently studied: C282Y, H63D and S65C (5, 8, 9) . As the relationship between these SNPs has not been systematically evaluated, we undertook a study of the coding and boundary intronic regions of the HFE gene in a selected Brazilian population. As there was no standardized nomenclature for the HFE gene, we worked with the WHO Nomenclature Committee for Factors of the HLA System, to provide official allele names for a number of HFE alleles (10).
The HFE coding region (exons 2, 3, 4, 5) and boundary introns were sequenced DNA samples were extracted from peripheral blood cells using a salting-out procedure. Each exon was individually amplified by polymerase-chain reaction (PCR) using the sets of primers shown in System, we established a standardized nomenclature for HFE alleles (Figure 2 ), using as reference the HLA Nomenclature described by Marsh et al (10), as described below:
1. Each HFE allele name has a unique number that corresponds up to three fields. The first field contains three digits and the following two fields contain two digits, each field is separated by a colon.
2.
The first field is used to list the allele group, the number is assigned sequentially in the order in which the allele was determined, each number corresponding to a specific protein sequence. Alleles whose names differ in the first field must differ by one or more non-synonymous nucleotide substitutions altering the amino acid sequence of the protein.
3. The second field is used to indicate synonymous nucleotide differences between alleles within the coding region. 4 . The third field is used to designate alleles that differ only by intronic nucleotide variation. The haplotype inference analysis yielded nine alleles, of which four HFE*001, *002, *003, and *004 allele groups, encompassing only SNPs at exonic sequences ( HFEexon2F:
5´-GCTGATGGTATGAGTTGATGC-3´
HFEexon2R:
Exon 3
Intron 3 (partial)
HFEexon3F:
5´-GCTTCCTGAGATCATTTGGTCC-3´
HFEexon3R:
Exon 4
Intron 4 (partial)
HFEexon4F:
5´-CTGATCTGACTGCTCTCCAAGTG-3´
HFEexon4R:
Exon 5
Intron 5 (partial)
HFEexon5F:
5´-GTGCCTGAGGAGGTAATTATGG-3´
HFEexon5R:
5´-CTTCCCATGGATGCCAGATC-3´ 58ºC 308 bp 
Identification of SNPs and most frequent allele according to NCBI (http://www.ncbi.nlm.nih.gov) and 
